Diatoms are an essential part of forensic investigation in drowning cases. They are used to differentiate between ante-mortem and post-mortem drowning and to ascertain the site of drowning. However, to do so it is imperative to perform the diatomological mapping of water sources in different regions. The issue of localizing a drowning site may be resolved with the help of diatomological monitoring and mapping of the water sources, which generates substantial references for meeting the 'criterion of concordance'. The present study has generated a database of diatom diversity in relation to different seasons and altitudes.
present study has generated a database of diatom diversity in relation to different seasons and altitudes.
Water sampling was made from low, mid and high altitudes during summer and autumn seasons. Important information was found after a microscopic examination of diatoms in water samples from different water bodies at different geographical altitudes.
Twenty-seven diatom genera have been observed in the water samples from the selected localities. The findings of the current study have exposed the significant effect of seasonal changes and varied altitudes on occurrence of diatoms. A variety of commonly occurring site restricted diatoms were identified in the water sam-
ples.
This useful information can be significant while investigating drowning cases from this particular region when the drowning site is either questioned or unknown.
by diatom test should be considered positive only when the number of diatoms is above the minimal established limit i.e. 20 diatoms/ 100µl of pellet obtained by enzymatic digestion of 10 gm of lung sample, and 5 diatoms from other distant organs. Furthermore, a positive comparison of diatoms extracted from a bone marrow sample and reference water body sample should be achieved to draw a positive conclusion towards ante-mortem drowning or post-mortem drowning. This criterion is called 'Criterion of Concordance' [3] [4] . The diatom test can further be strengthened by corroborating it with other circumstantial evidences.
Beside the positive aspects of a diatom test, the reliability and applicability of diatom test is in dispute. Some scientists have found diatoms in the tissues and bone marrow of living people [25] . This observation needs more research as few forensic scientists have contributed to this particular issue [3] [4] [5] .
Drowning can be defined as death due to full or partial submersion in a fluid. It is a medicolegal inquiry where both the medical practitioner and forensic expert are involved. During autopsy, the medical practitioner examines the classical findings present in the freshly drowned bodies i.e. the signs of drowning such as large amounts of froth present around nostrils and mouth, and inflated and water logged lungs etc., which may help to diagnose the case of drowning. The forensic expert uses this unicellular microorganism in diatom test to confirm drowning as a cause of death [1] [2] . Use of diatoms has also been reported in the localization of a putative site of drowning [8] . Qualitative and quantitative diatomological research from different localities can make it possible. Continuous river monitoring and diatomological mapping (D-maps) of water bodies has been a great success [3] [4] . These methods of diatom research characterize water bodies on the basis of diatom profiles generated following parameters such as and is thrown into the water (post-mortem immersion). In certain instances, however, the diatoms can be directed in the lungs even in the case of post-mortem drowning when, due to the passive absorption of water, diatoms can reach the lung cavity without entering further into the body [2] .
Introduction
The diatomological profile of a particular water body may be taken as reference to compare the diatoms recovered from the drowned body trapped in apprehensive circumstances of drowning [3] [4] [5] . The diagnosis of drowning
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homicides also take place in these types of water bodies.
An important study confirmed 514 cases of drowning from
Himachal Pradesh from 2006 to 2010 [19] . The literature survey has not produced any study on diatom flora of water bodies from Himachal Pradesh, especially in connection to forensic science. Hence, here we present a comprehensive and prominent study of diatom distributions from lakes in Himachal Pradesh. An important and interesting aspect of this study was to screen diatoms from the water bodies flowing at different altitudes.
Materials and Methods

Study Areas and Collection of Samples
Eight water bodies namely Renuka lake, Macchial lake, Gobind Sagar lake, Rewalsar lake, Manikaran, Pondoh dam, Prashar lake and Nako lake were chosen from known heights above sea level to test the variable of of low, mid and high altitudes. Localities along with relevant details have been given in Table- seasonal changes and water quality. Diatom communities exist almost everywhere. The communities that live in water usually consist of more species than those communities found in aerial habitats or in soil [9] [10] . These factors are essential for the forensic investigator to solve the suspected drowning cases [11] . Each lake or pond can develop a distinctive floral community comprised of specific populations of species. Water bodies with similar physical and chemical characteristics may develop particular algal communities by which they may be distinguished. Diatoms grow in practically all bodies of water, but a few may restrict and survive in only particular habitats [10] . It is scientifically proven that the growth of diatoms may be highly diversified and specific depending upon seasonal (light and temperature) and other conditions such as salinity, pH and nutrient contents of water [22] . Beside this, the intra water bodies studies were conducted to find the exact drowning site [12] . In conclusion, the distributional patterns of diatoms can respond to a multitude of different factors, ranging from bio-geographical to biogeochemical and human influenced [13] [14] [15] [16] [17] . Another problem which might arise while matching diatomological profiles is due to seasonal variation. This problem arises when the profile is generated during a different season than that in which the body was found. In such cases, it is more useful to compare the diatom species found in various body parts to the diatomological profile of water bodies in the same season.
Himachal Pradesh is one of the northern states of India known for tourism. This hilly state has a channel of different types of water bodies like lakes, rivers and dams running at different altitudes. This topographic diversity and natural beauty attract number of tourists. Some water bodies are used for transportation and for recreation.
Therefore, these places become more prone to accidental drowning during boat capsizing. Cases of suicides and were present in water bodies from all sites; therefore they were marked as commonly occurring diatoms. It was found that at high level altitude, less number of diatoms were found because of the adverse environmental conditions (low temperatures). Most of the diatoms genera belonged to order pennales as compared to order centrales.
Discussion
Diatoms at Different Altitudes
It is evident from Table-2 
Results
Seasonal and altitude factors are reflected in the results of this study. It is important to note that both these factors have contributed to notable changes in qualitative (types of species) and quantitative (quantum of species) findings.
These findings have helped to characterize some of the selected water bodies. Microscopic analysis identified 27 genera of diatoms in the water bodies from all locations.
The photomicrographs of diatoms were given in figures with a decrease in altitude.
Diatoms at Different Seasons
The seasonal effects on diatom distribution are evident from and Fragilaria ( fig.18) were also found here. Rewalsar lake is the mid altitude water body located in a mountainous 
Diatoms Genera
Low Altitude Mid Altitude High Altitude
Renuka Lake Macchail Lake
GobindSagar
Rewalsar lake
Manikaran Gurudwara Pondoh Dam
Prashar Lake Nako Lake 
Frequency of Occurrence of Diatoms
As usual, the highest abundance of diatoms was recorded in autumn due to favourable climatic conditions, whereas declination in diatom occurrence was observed during hostile summer conditions. The highest diatoms frequency i.e. was observed in Macchail lake (11) fig.7) diatoms.
Morphological and Morphometric Analysis
Morphological analysis of diatoms revealed a notice- into lung tissues and enter into the blood stream [24] . The shapes of most of the diatoms found in the selected water bodies were elliptical, rod like and oval in shape. Synedra 
Conclusion
The findings of the present study revealed the effect of altitude and seasons on the occurrence of diatoms genera.
The diatoms genera richness increases gradually with decrease in altitude; more diversity in diatoms species were observed in lower altitude waterbodies as compared to high altitude waterbodies in autumn than the summer. Therefore, based on these findings it can be safely concluded that altitude along with season have an impact on diatom composition. This aspect of variation in diatom composition must be taken into consideration while using the "diatom test"
for investigating drowning cases to avoid false results. It is apparent from the literature that the influence of altitude factor on diatom composition in a water body is poorly understood. Therefore, similar diatomological studies should be carried out on water bodies at different altitudes across the globe. The outcome of these studies will not only be helpful to forensic experts but the interdisplinary nature of such studies can also be helpful for researchers from the fields of botany and environmental sciences.
